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Pain and osteoarthritis in primary care: factors associated with
pain perception in a sample of 1,021 patients
Abstract
OBJECTIVE: Pain represents one of the most important predictors of quality of life in patients with
osteoarthritis (OA). Prior studies were conducted in hospital settings and/or failed to control important
factors such as depression, obesity, or physical activity. Therefore, the aim of the study was to determine
factors associated with pain intensity in a large sample of OA patients in primary care. DESIGN:
Cross-sectional survey with a questionnaire containing sociodemographic data, the short form of the
Arthritis Impact Measurement Scale (AIMS2-SF), and the Patient Health questionnaire, to assess
concomitant depression. A hierarchical stepwise multiple regression analysis with the AIMS2-SF
dimension "symptom" reflecting patients' pain intensity as the dependent variable was performed.
PATIENTS: 1,021 patients form 75 primary care practices. RESULTS: In the regression model four
factors remained, explaining 46.5% of the variation in the dependent variable (P < 0.001): Severity of
depression reflected in the PHQ-9 score showed the strongest association with pain intensity (beta =
0.459, P < 0.001). Functional disability of the lower limb achieved a beta of 0.427 (P = 0.003). A low
educational level was associated with increased pain scores (beta = -0.321; P = 0.034), as well as a weak
social network, (beta = 0.211; P = 0.042). CONCLUSIONS: A variety of physical and psychological
factors were associated with pain intensity. Appropriate pain treatment of OA patients in primary care
should consider as many of these factors as possible. Further research is needed to assess if a more
comprehensive and proactive approach will result in less pain and in increased quality of life.
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ABSTRACT 
 
Objective 
 
Pain represents one of the most important predictors of quality of life in patients with 
osteoarthritis (OA). Prior studies were conducted in hospital settings and /or failed to 
control important factors such as depression, obesity, or physical activity. Therefore, 
the aim of the study was to determine factors associated with pain intensity in a large 
sample of OA patients in primary care. 
Design  
Cross-sectional survey with a questionnaire containing sociodemographic data, the 
short form of the Arthritis Impact Measurement Scale (AIMS2-SF), and the Patient 
Health questionnaire (PHQ-9), to assess concomitant depression. A hierarchical 
stepwise multiple regression analysis with the AIMS2-SF dimension “symptom” 
reflecting patients’ pain intensity as the dependent variable was performed. 
Patients 
1021 patients form 75 primary care practices.  
Results 
In the regression model 4 factors remained, explaining 46.5 % of the variation in the 
dependent variable (p<0.001): Severity of depression reflected in the PHQ-9 score 
showed the strongest association with pain intensity (beta = 0.459, p<0.001).  
Functional disability of the lower limb achieved a beta of 0.427 (p=0.003). A low 
educational level was associated with increased pain scores (beta=-0.321; p=0.034), 
as well as a weak social network, ( beta=0.211; p=0.042).  
Conclusion 
A variety of physical and psychological factors was associated with pain intensity. 
Appropriate pain treatment of OA patients in primary care should consider as many of 
these factors as possible. Further research is needed to assess if a more 
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comprehensive and proactive approach will result in less pain and in increased 
quality of life. 
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INTRODUCTION  
Osteoarthritis (OA) is highly prevalent in the general population and its prevalence is 
expected to increase further in upcoming years. Increasing life expectancy and 
obesity, as well as decreasing physical activity, are the main reasons for this trend 
(1). OA not only leads to disability, it is often also associated with pain and decreased 
quality of life (2). The majority of OA patients is treated in primary care, but recent 
research indicated this care needs to be improved (3).  
Assessment of OA patients’ pain intensity in daily practice is associated with several 
problems. Firstly, the correlation between radiographic changes and reported pain is 
weak (4;5). Obviously, the degrees of pain and disability vary widely in subjects with 
the same degree of pathomorphological damage to the joint and thus radiological 
damages are a poor predictor for patients’ pain. Secondly, prior studies revealed 
multiple factors that are associated with pain intensity: Some of them found 
sociodemographic factors such as age, gender, and marital status to be important 
variables (6;7). Others emphasized disease characteristics such as the duration of 
the disease, the body mass index (BMI), and accompanying comorbidities as 
important factors (8;9). Moreover, patients with OA seem – as many chronically ill – 
to be prone to suffer from depression and depressed mood (10). Therefore some 
studies focussed on the complex relation between chronic disease, depression, or 
depressed mood and perceived pain in OA (11-14).   
In addition to these internal characteristics, external factors such as an intact social 
network, which provides social support, contribute substantially to the coping with 
pain (15). This has already been assessed in intervention studies showing that  
involvement of the spouse in arthritis self-management programs increases the 
success of such programs (16).  
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Obviously, many factors influence the perception of pain in arthritis (17;18) and 
interestingly, more studies focused on patients with rheumatoid arthritis than on 
patients with OA, even though the prevalence of OA is much higher. If OA patients 
were assessed, sample sizes were small and important factors which could influence 
pain, such as obesity, physical activity, disease duration, and radiological severity 
were not controlled (9;19-22). As a consequence of the current research, Dieppe et 
al. recently stated in The Lancet : “The associations and pathogenesis of pain are in 
as much need of investigation as joint damage” (18). And Craemer et al. suggested 
that studies aiming at exploring pain among OA patients should define how pain is 
identified, differentiate community and hospital subjects, and control for other factors 
potentially associated with pain: obesity, comorbidity, muscle weakness, and physical 
fitness (11). Consequently, the aim of this study was to assess a wide range of 
factors which could be associated with pain intensity in a large sample of OA patients 
in primary care and to reveal their contribution to pain intensity.  
 
METHODS 
The data used for this study are retrieved from the baseline assessment of the 
PraxArt project [ISRCTN87252339]. The project was financed by the German 
Ministry for Education and Research over a period of six years starting from 2003 
(grant number 01GK0301) and comprises data from a representative sample of 75 
general practitioners’ (GPs) practices in the area of Baden-Wuerttemberg and 
Bavaria. The aim was to learn about patients’ needs, care provided. The final aim is 
to develop tailored multifaceted interventions in order to increase the quality of life 
(23). 
Patient inclusion criteria  
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To be eligible for inclusion patients had to be 18 or older and diagnosed with arthritis 
to the hip or the knee according to the ACR criteria (24;25). In each of the 75 
practices, 15 patients were contacted in consecutive order of appearance in the 
practice and if the reason for the current encounter was related to OA, they were 
informed about the option to participate in the study.  
Data collection  
After giving their written informed consent, patients received a package of 
questionnaires which they were asked to return to the university either by sending it 
via an enclosed stamped envelope or by putting it in a sealed box at their GPs’ 
practice. Neither the GP nor the practice team had the possibility to get knowledge of 
the patients’ answers. Patients received written reminders from the university, but 
were also reminded by their GP to return the questionnaires. 
Each questionnaire was linked to the participants list with an identification number, so 
data given by patients could be checked by comparing them with their medical files. If 
differences occurred, the data from the medical file were used for further analysis. 
This procedure was done to assess reliability of patients’ answers later on in the 
project. Since GPs were asked to also record patients who declined participating, it 
was possible to compare the non-responders to the participants with regard to most 
sociodemographic variables, comorbidities and medication.   
Demographics 
Sociodemographic data regarding sex, age, educational level (defined as follows: 
1=elementary school; 2=high school; 3=college degree), working situation 
(1=unemployed or retired, 2=part-time employment, 3= full-time employment), 
partnership (1= living alone, 2= married/living with partner) were collected.  
Comorbidities 
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Based on prevalence and clinical relevance in the observed age group, the following 
ten comorbid conditions were controlled: high blood pressure (>140/90 mmHg), 
diabetes, heart insufficiency (HI), coronary heart disease (CHD), elevated cholesterol 
level (defined as total Cholesterol > 200 mg/dl), ulcer or stomach disease, 
asthma/chronic obstructive pulmonary disease (COPD), renal insufficiency, cancer 
and stroke.  
Depressive disorders  
Since depressive disorders were found to be associated with pain intensity (26),we 
assessed the severity of depression by means of the depression module of the 
German form of the Patient Health Questionnaire (PHQ-9) (27). The PHQ-9 is a self-
administered questionnaire used to diagnose Major Depression and Minor 
Depression according to DSM-IV and to assess severity of depression (28;29). The 
PHQ-9 has proven to be a valid instrument for those assessments (30;31).  
Quality of Life (QoL) 
The most widespread instrument to assess QoL among OA patients is the AIMS, 
available also in a revised short form, the AIMS2-SF (32-34). It represents a reliable, 
valid, and comprehensive tool and has recently been validated in German in a 
sample of OA patients (33;35). It covers the five dimensions: physical limitation 
(divided in upper limb and lower limb), affect, social, work, and symptom. The 
symptom scale addresses pain intensity in 4 items and has frequently been used to 
assess pain in intervention trials, including surgical interventions (20;36). The social 
scale is defined as reflecting patients’ social interactions and network. It contains 4 
items asking about the frequency of personal contacts with friends and relatives 
(including phone contacts), but also if relatives and friends are sensitive to the 
individuals’ needs. The affect scale reflects patients’ mood without assessing 
depression as an outstanding disease. The work scale is applicable only to patients 
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who are not retired since it assesses restrictions in daily work caused by OA. Scale 
internal validity and reliability for all scales is excellent (35).  
Physical activity 
Prior studies have shown that the strength of Musculus quadriceps femoris 
contributes to the course of the disease as well as to the perceived pain (37). Due to 
the large sample size it was not possible to assess individuals’ muscle strength, but 
as suggested by Creamer et al., we decided to examine physical activity by means of 
the International Physical Activity Questionnaire (IPAQ). The IPAQ was developed by 
an international panel of experts (EUPASS) and validated in nine European 
countries, including Germany. It has frequently been used to assess physical activity 
in different countries (38;39). The purpose of the International Physical Activity 
Questionnaire (IPAQ) is to provide a set of well-developed instruments that can be 
used internationally to obtain comparable estimates of physical activity. It was 
considered to be the most advanced international approach to assess type of activity, 
frequency, duration, and intensity of physical activity at a population level. The 
physical activity (PA) status (insufficiently active, sufficiently active, and highly active) 
was calculated according to the recently revised scoring protocol following the 
recommendations of the IPAQ Executive Committee for the 7-days short-version, 
available at www.ipaq.ki.se. The PA categories are adjusted to recommendations of 
the CDC recommendations (40). 
Radiographic severity 
Severity of radiographic changes were classified according to Kellgren et al. (41). 
Data Analysis  
The data were transferred into the SPSS program (version 12.0). First of all, 
descriptive analyses were undertaken for all variables. Continuous variables were 
reported using mean, standard deviation (SD); for dichotomous variables, absolute 
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numbers and percentages were displayed. Pearson’s r was calculated in order to 
assess correlations between the collected data and the symptom scale of the AIMS2-
SF, which was the dependent variable in the regression model. All factors which 
achieved a significant (p<=0.05) correlation with the symptom scale were entered into 
the regression model. To assess predictors, different types of multiple linear 
regression models are available. We chose a hierarchical stepwise technique with 
sociodemographic variables entered in the first block and disease characteristics 
entered in the second block.  
 
RESULTS   
Overall, 1250 questionnaires were distributed to patients, of which 1021 (81.68%) 
were returned and analyzed. As far as data were available in patient files, the non-
respondents were compared with the respondents. Regarding important 
sociodemographic variables (age, gender), as well as the available disease 
characteristics (duration of disease, no. of comorbidities, health service utilization, 
and prescription of pain relievers), the groups did not differ significantly. Over 90% of 
the enrolled patients were Caucasian. If missing data occurred, they mainly occurred 
within the same questionnaire, in total in 271 of the 1021 questionnaires. In 123 
cases the data could be completed from the patient file. A radiological scoring 
according to Kellgren was only available in 735 (72%) cases.  
Table 1 displays the characteristics of the study sample. As can be seen, 347 
(34.0%) of the 1021 included patients were male and 674 (66.0%) were female. Most 
patients were already retired from work: 233 (67.1%) of the men and 482 (71.5%) of 
the women. Therefore, the work scale applied only to 215 patients. As can be seen, 
most patients suffered for more then ten years from OA (mean 13.7 years) and their 
BMI was notably high (28.2, SD 4.9).  
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Regarding comorbidities, more than half of the included patients suffered from HBP, 
followed by elevated cholesterol levels (369; 36.1%). Interestingly large was the 
number of patients who reported a history of ulcer or gastritis (223; 21.8%).  
Table 2 displays the bivariate correlation analyses (Pearson’s r) with the symptom 
scale.  
Nearly all variables showed significant correlations, the strongest correlations 
achieved the radiological grading (0.388; p=0.007), the PHQ-9 score (0.439; 
p=0.010) as well as some of the AIMS2-SF scales: lower body (r=0.551; p=0.009), 
upper body (r=0.436; p=0.008) and affect (r=0.471; p=0.002). The sociodemographic 
variables gender, educational level, and marital status achieved significance, but 
Pearson’s r for all correlations was quite low (-0.111 to 0.210), indicating only weak 
correlations. Interestingly, the BMI (r=0.182) as well as the disease duration (0.189) 
showed only weak correlations.  
Age was not entered in the regression model since this variable achieved no 
statistical significance in the correlation analysis. The Kellgren score and the work 
scale were not entered in the final regression model since they were not available for 
all patients. All other factors from table 2 were included. Table 3 displays the results 
of the final regression model with the symptom scale of the AIMS2-SF as the 
dependent variable. The adjusted R² of 0.465 indicated that the remaining factors 
explain nearly half of the variance in the dependent variable. Four factors finally 
remained: the PHQ-9 score, reflecting severity of depression was the strongest 
predictor for pain with a beta of 0.459 (p<0.001), followed by the lower body scale of 
the AIMS2-SF, reflecting the physical limitation to the lower limb (beta=0.427; 
p=0.003). A higher educational level was associated with less pain intensity, as the 
negative algebraic sign indicates (beta=-0.321; p=0.034). A better social network 
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(resulting in lower scores of the social scale) also predicted less perception of pain 
(beta=0.211; p=0.042). The affect scale, addressing patients’ mood, was excluded in 
the last step of the model (beta=0.129; p=0.223) after the variable “disease duration” 
(beta=0.118; p=0.111).  
Discussion 
Depression, physical limitation to the lower limb, the educational level, and social 
contacts are the most important factors associated with pain perception of patients 
suffering from osteoarthritis to the knee or hip.  
With respect to these factors, the finding that depression is associated with increased 
pain intensity in patients suffering from musculoskeletal disorders has been known 
for a long time (9;42;43). Tsai et al. for instance performed a path analysis, aiming at 
explaining depression in OA patients: in their final model pain, disability, and social 
support remained. Contrary to their initial hypothesized model and similar to our 
findings, gender and age did not remain in the final model. The revealed association 
between physical limitation and pain is most likely bidirectional, so our results 
emphasize again the strong impact of physical limitation on perceived pain (44;45). 
The patients in our sample suffered mainly from OA to the hip or knee. Therefore, we 
used the AIMS2-SF with a separated assessment of upper and lower limb, as 
suggested in the validation study previously conducted by this study group (35).  
The fact that the educational level remained as a predictor in the regression model is 
in accordance with our assumptions and confirms previous findings which emphasize 
the importance of education for coping strategies and managing daily live in chronic 
diseases (14). Furthermore, a low educational level has been found to be associated 
with both radiographic as well as symptomatic knee OA (46). However, it has to be 
considered that many factors such as different work situations or access to health 
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care can mediate the association between education and perceived pain (11). The 
social scale of the AIMS2-SF addresses patients’ social contacts and social support. 
Since several studies have pointed to the importance of the social network for coping 
with chronic diseases and especially with pain, our results confirm prior findings in a 
large sample of primary care patients (12;15;47). So, interventions aiming at social 
support, by simple monthly telephone calls (48) or spouse assistance, have shown to 
improve patients’ QoL.  
As already mentioned, none of the previous studies assessed such a large variety of 
factors that might be involved in pain in OA patients, as e.g. the BMI, physical 
activity, depression, localization of OA. Furthermore, if assessing OA patients, they 
enrolled only a small number of patients (11). Due to this, comparisons between our 
results and previous studies are only possible to a limited extent. For instance, 
Thumboo and colleagues conducted a comparable survey among 126 Asian patients 
(7). Additional to Chinese ethnicity, work and education, age and disease duration, 
were predictors for pain intensity, a result we could not confirm. However, they 
defined disease duration as the time period since the first physical limitation 
occurred, whereas we defined it starting from when OA was first diagnosed. In 
addition, it can be assumed that the social network of most Chinese people, as well 
as the accessibility to health care, differs completely from the situation in Germany. 
Nevertheless, our results are not conflictive to previous findings: age, sex, marital, 
and socioeconomic status, duration of disease, BMI, the number of comorbidities, 
social support, and psychosocial factors have all been revealed as important 
influences on pain in prior studies.  
Some weaknesses of the study have to be noted. Ideally, predictors derive from 
longitudinal data. A cross-sectional design - as in our study - provides less valid data 
regarding predictors, this weakness has to be acknowledged. Furthermore, we failed 
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to control for individuals’ catastrophizing, which has been found to be of great 
importance for the coping with pain (49). Although it is known that catastrophizing is 
also associated with factors we controlled, as e.g. depression and mood, this limits 
our findings. Finally, the radiological severity was not available for all patients. 
Nevertheless, the strength of this study is that a wide variety of factors which have 
been shown singularly or in combination to be associated with pain, has been 
assessed in one study. Furthermore, results from hospital-based examinations can 
not easily be transferred to the general population. With over 1000 patients from 75 
solo practices this study enrolled about five times more patients than prior studies 
assessing pain in OA patients.   
Pain is an important target in the treatment of OA (50). It has not only substantial 
impact on patients’ QoL, it is also associated with further complications such as the 
risk of falls among women (51;52). Currently, pain treatment – especially in primary 
care – focuses on pharmacological treatment, but NSAIDs and opioids are 
associated with multiple problems, especially in older patients with various 
morbidities (53). Therefore, inadequate pain treatment can not only cause avoidable 
impact of OA on patients QoL, it can also be a source of high secondary costs (54). A 
variety of physical and psychosocial factors was associated with pain intensity in the 
present sample. It is indispensable to aim at all targets in order to relieve patients’ 
perceived pain, to reduce the risk of side effects of pharmacological treatments, and 
to increase QoL. We think that current care for OA patients should include awareness 
for psychosocial stress and depression. Current research shows that pain treatment 
in primary care often misses these targets and needs to be improved (3). The event-
driven, reactive approach in pain treatment applied nowadays should be replaced by 
a more proactive approach, acknowledging these factors. Our results should 
encourage the assessment of more complex approaches in randomized trials. 
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Table 1. Characteristics of the study sample separated by gender (n=1021)   
 
 
 Mean/n SD/% 
Female  674 66.0% 
Age 66.1 15.1 
Elementary school 720 71.9% 
High school 156 15.6% 
Level of education 
College degree 125 12.5% 
Duration of OA (years) 13.69 12.8 
Body Mass Index (BMI)  28.2 4.9 
Married/Living in partnership 654 64.1% 
Radiographic severity (Kellgren score)*  2.61 0.85 
IPAQ score (MET/week) 2192.6 1914.5 
Quality of life (AIMS2-SF dimensions): 
Lower body ** 2.77 1.95 
Upper body 1.49 2.25 
Symptom ** 4.91 2.17 
Social 4.57  (1.95) 
Affect ** 2.93 1.33 
Work * (126 women / 89 men) 2.59 2.38 
No. of comorbid conditions (0-10) 2.2 1.7 
High blood pressure 565 55.3% 
Elevated cholesterol 369 36.1% 
Diabetes 177 17.3% 
Heart insufficiency 194 19.0% 
Coronary vessel disease 132 12.9% 
Ulcer/Gastritis 223 21.8% 
Asthma/COPD 98 9.6% 
Renal insufficiency 56 5.5% 
Cancer 37 3.6% 
 
Stroke 46 4.5% 
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Table 2. Correlations of patients’ demographic and clinical variables with the 
symptom scale of AIMS2-SF. 
   Pearson’s r  Significance 
Gender 0.210 0.021 
Age 0.012 0.372 
Educational level -0.142 0.009 
Marital status -0.111 0.045 
Disease duration 0.189 0.004 
BMI 0.182 0.009 
Kellgren score 0.388 0.007 
IPAQ score (MET/week) 0.125 0.044 
No. of comorbidities 0.202 0.009 
PHQ-9 sum score 0.439 0.010 
Lower body 0.551 0.009 
Upper body 0.436 0.008 
Affect 0.471 0.002 
Social 0.119 0.007 
Quality of life 
(AIMS2-SF 
dimensions) 
Work 0.322 0.009 
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Table 3. Predictors of pain assessed by stepwise multiple regression model  
Dependent: symptom 
Unadjusted R² = 0.479  
Adjusted R²= 0.465  
F= 18.233; p<0.0001 B SE 
 
 
 
Change 
in R² 
 
 
p 
PHQ-9-score 0.459 0.114 0.147 <0.001 
Lower body* 0.427 0.108 0.137 0.003 
Educational level -0.321 0.141 0.062 0.034 
Social* 0.211 0.1.07 0.081 0.042 
* AIMS2-SF scale 
 
